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OUTLINE:	 �(i)	� Nutraceuticals are emerging as a significant adjunct to topical skincare and treatments, targeting skin health 
externally and from within.

	 (ii)	� This article examines the science behind nutraceuticals, their mechanisms of action, and their integration 
into cosmeceutical products and clinical practices.

	 (iii)	� Emphasis is placed on understanding the bioavailability, synergistic effects, and practical application of 
nutraceuticals for dermatologists seeking to enhance their treatment offerings.
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Essential terminology

Nutraceutical:  
A bioactive compound derived from food 
sources that provides health benefits 
beyond basic nutrition. Commonly found in 
supplements aimed at improving specific 
physiological processes.

Bioavailability:  
The proportion of a nutraceutical that enters 
circulation when introduced into the body, thus 
having an active effect on target cells.

Synergistic effects:  
The interaction between two or more 
nutraceuticals that results in a combined effect 
greater than the sum of their individual effects.

Gut-skin axis:  
The relationship between gut health and 
skin health, influenced by the microbiota of 
both, and their impact on inflammation and 
immune function.

Introduction

Nutraceuticals are emerging as powerful tools in the 
aesthetics industry, where there is a growing focus on 
holistic approaches to skincare. Traditionally, skincare 
treatments have emphasised topical applications—
creams, serums, and clinical procedures. However, 
integrating nutraceuticals offers a dual approach: 
treating the skin from inside and outside.

Recent advancements in nutraceutical science highlight 
the critical relationship between ‑nutritional health 
and skin vitality. Nutraceuticals, which encompass 
bioactive compounds derived from food sources such 
as vitamins, minerals, polyphenols, and omega-3 
fatty acids (O3FA), can work at a cellular level to 
combat signs of ageing and skin disorders. This article 
will explore the biochemical mechanisms behind 
nutraceuticals, the evidence supporting their efficacy, 
and how dermatologists and skin professionals can 
integrate these products into their practices to deliver 
superior results.
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Understanding nutraceuticals

Definition and scope
Nutraceuticals are products derived from food 
sources that offer additional health benefits beyond 
essential nutritional value. Unlike dietary supplements 
that primarily address nutrient deficiencies, 
nutraceuticals target specific physiological pathways, 
such as enhancing collagen production, mitigating 
inflammation, and boosting antioxidant defence 
mechanisms. Unlike pharmaceuticals, which aim to 
treat or cure specific diseases, nutraceuticals support 
and enhance the body’s baseline biological functions, 
improving overall wellness.

In aesthetic medicine, nutraceuticals have gained 
attention for their ability to improve skin health. 
Bioactive compounds like vitamins, minerals, plant 
polyphenols, collagen peptides and O3FA are recognised 
for their potential to influence skin health span—
supporting the skin’s structure, elasticity, and resilience.

Historical context
The concept of using food-derived substances for 
health has historical roots that extend back thousands 
of years. Ancient civilisations used botanical extracts 
for skin and overall health. However, the term 
“nutraceutical” was coined in the 1980s, bringing a 
modern understanding to the field. Initially confined to 
general wellness, nutraceuticals have made their way 
into the aesthetic medical space. Research increasingly 
supports the connection between nutrition and skin 
concerns, with a significant focus on skin ageing. Over 
the past two decades, aesthetic clinicians have adopted 
nutraceuticals as an adjunct to traditional topical 
treatments, offering a holistic approach to enhancing 
skin health and combating age-related changes.

Scientific foundations
The effectiveness of nutraceuticals lies in their ability 
to target key biochemical and physiological pathways 
crucial for skin health:

	¥ Antioxidants: Nutraceuticals like vitamin C and plant 
polyphenols resveratrol and quercetin neutralise 
reactive oxygen species that lead to oxidative stress 
and cellular damage, one of the main contributors to 
ageing skin.1

	¥ O3FA: Eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA) fatty acids, derived 
from sources like fish or algal oil, play a crucial 
role in optimising the skin barrier and modulating 
inflammatory responses, aiding in conditions like 
acne, psoriasis, and eczema.

	¥ NAD boosters: Nicotinamide riboside (NR), 
niacinamide and nicotinamide mononucleotide 
(NMN) enhance cellular energy production and 

DNA repair by boosting NAD+ levels, essential for 
maintaining skin cell vitality.2

	¥ Collagen peptides: Hydrolysed collagen is now 
recognised as playing a significant role in enhancing 
dermal collagen quality and overall skin hydration.3

Nutraceuticals support the body’s natural systems, 
such as the immune system, antioxidant pathways, 
and cellular regeneration processes, collectively 
contributing to healthier, more resilient skin.

Nutraceuticals and skin health

Mechanisms of action
Nutraceuticals work at the cellular level to improve skin 
health by addressing three primary mechanisms:

	¥ Collagen synthesis: Collagen, the structural protein 
responsible for skin firmness, diminishes with age, 
leading to wrinkles and sagging skin. Nutraceuticals 
like vitamin C and hydrolysed collagen peptides 
have been shown to stimulate collagen production, 
helping restore skin elasticity and reduce visible 
signs of ageing.3

	¥ Antioxidant defence: Skin is constantly exposed 
to environmental stressors such as ultraviolet (UV) 
radiation, climate extremes, harmful chemicals and 
pollution, all generating free radicals. Nutraceuticals 
polyphenols from green tea (quercetin and 
resveratrol) and coenzyme Q10 help neutralise these 
free radicals, protecting the skin from oxidative 
stress and delaying the ageing process.1

	¥ Anti-inflammatory pathways: Chronic inflammation 
is a significant factor in every skin condition, 
including acne, rosacea, and psoriasis. DHA and 
EPA from O3FA derived from algal oil help reduce 
inflammation by modulating pro-inflammatory 
cytokines. Curcumin, a compound found in 
turmeric, also offers potent anti-inflammatory 
benefits, which are also shown to reduce skin 
redness and irritation.

Key nutraceuticals in supplements
Several nutraceuticals have garnered attention for their 
proven efficacy in enhancing skin health:

	¥ Vitamin C: Essential for collagen synthesis, vitamin 
C has antioxidant photoprotective effects that help 
shield the skin from UV damage.

	¥ Hyaluronic acid: Ingestible HA has been shown to 
improve skin hydration.

	¥ O3FA: EPA and DHA from vegan sources like algal 
oil provide anti-inflammatory benefits for many 
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skin conditions and improve barrier function, skin 
hydration, and texture.

	¥ Polyphenols: Found in green tea, resveratrol 
and quercetin are polyphenols known for their 
antioxidant properties that help mitigate free radical 
damage and optimise cell processes in the skin.1

	¥ Collagen peptides: Unlike high molecular weight 
collagen protein molecules, these hydrolysed 
collagen peptides are bioavailable and have been 
shown to promote fibroblast activity, thereby 
enhancing collagen and elastin production.3

Synergistic effects
Combining nutraceuticals often results in a synergistic 
effect that enhances overall skin health. Examples 
include:

	¥ Vitamin C, hyaluronic acid, and collagen peptides: 
Vitamin C not only directly supports collagen 
synthesis but also enhances collagen peptides’ 
absorption, leading to improved skin structure and 
resilience. Hyaluronic acid also acts with collagen 
peptides to improve skin firmness and overall 
hydration levels.

	¥ NAD boosters and polyphenols: Combining NAD+ 
precursors like NR with antioxidants such as 
resveratrol and quercetin offers a comprehensive 
approach to maintaining cellular energy, reducing 
the damaging impact of cellular senescence, and 
mitigating oxidative damage, thereby extending skin 
longevity.1

For skin professionals, understanding these synergistic 
effects is important in recommending nutraceutical 
supplements that work alongside topical formulations 
and treatments to address multiple layers of skin 
biology, ultimately elevating patient outcomes.

Integration in clinical practices

Formulation strategies
Incorporating nutraceuticals into supplements and 
skincare routines requires close attention to their 
formulation, particularly concerning bioavailability 
and stability—two critical factors influencing their 
effectiveness. Bioavailability refers to how effectively 
the body absorbs and utilises an active ingredient, 
which can vary significantly based on the form of the 
supplement. Stable encapsulation, hydrolysation, and 
liposomal delivery methods are commonly employed 
to enhance bioavailability, ensuring that nutraceuticals 
such as O3FA and collagen peptides reach the target 
tissues effectively.

Opportunities for clinical integration
Integrating nutraceuticals into dermatological practices 
presents an opportunity to create new revenue 
streams while enhancing patient satisfaction. To offer 
comprehensive treatment packages, skin professionals 
can combine nutraceuticals with clinical device 
modalities such as lasers, IPL, RF or microneedling. For 
example, pairing microneedling with collagen peptide 
supplementation can synergistically amplify collagen 
stimulation, improving skin texture and reducing 
wrinkle depth.

Nutraceuticals also offer support for long-term patient 
care. Anti-ageing supplements like nicotinamide 
riboside in combination with niacinamide complement 
skin rejuvenation treatments, while O3FA help manage 
inflammatory conditions like acne. This internal-
external synergy improves patient outcomes and boosts 
satisfaction, fostering continued engagement with the 
practice.2,4

Product development and consumer education
Nutraceuticals are essential in developing products 
to address specific skin concerns, such as ageing, 
acne, sensitivity and other inflammatory concerns. 
Educating patients about nutraceuticals is critical to 
their successful integration into skincare routines. 
Dermatologists and skin professionals can lead by 
educating their patients on how these compounds 
can complement topical skincare and treatments and 
highlight the benefits of nutraceuticals for skin health.

Case studies: Combining cosmeceuticals with 
nutraceuticals for acne treatment
A 30-year-old patient suffering from inflammatory 
acne was advised to integrate an omega-3 supplement 
(derived from algal oil) with a standard topical retinoid 
regimen. Over 12 weeks, the patient experienced a 
significant reduction in inflammatory lesions and 
skin redness, highlighting the synergistic benefits of 
combining internal anti-inflammatory support with 
external retinoid application.5

A review of 38 studies was performed to identify 
the spectrum of uses for O3FA supplementation and 
evaluate the current evidence level for its clinical 
application in skin disease prevention and management. 
This review yielded many well-studied benefits of 
O3FA in dermatology. Given its high safety profile, low 
cost, and ease of supplementation, the authors of this 
study describe O3FA as a reasonable supplement that 
may benefit patients wishing to improve inflammatory 
skin conditions through diet. Areas of clinical interest 
where supplementation may be valuable include O3FAs 
for systemic UV photoprotection, as well as adjuvant 
treatment for acne to reduce both inflammatory lesion 
count and the severity of mucocutaneous side effects 
associated with Isotretinoin (prescription retinoid) use.6
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In a 10-week, randomised, controlled trial, 45 
participants with mild to moderate acne were divided 
into three groups: one receiving 2,000 mg of O3FA 
(EPA and DHA), another receiving 400 mg of gamma-
linoleic acid (GLA) from borage oil, and a control 
group with no supplementation. Both the omega-3 
and GLA groups showed significant reductions in both 
inflammatory and non-inflammatory acne lesions, with 
the omega-3 group demonstrating a greater decrease. 
Specifically, the omega-3 group experienced a 43% 
reduction in inflammatory lesions and a 20% reduction 
in non-inflammatory lesions, while the GLA group saw 
a 33% and 16% reduction, respectively. Acne severity 
grades also decreased significantly in the omega-3 
group, dropping from 2.4 to 1.7, compared with the GLA 
group’s reduction from 2.3 to 1.8. Cell biopsies from 
both groups revealed reduced levels of interleukin-8, 
suggesting lower inflammation. No severe adverse 
effects were reported. These findings indicate that 
omega-3 supplementation may be a more practical 
option for reducing acne severity through its anti-
inflammatory effects.7

Future directions and challenges

Emerging trends in nutraceuticals
The future of nutraceuticals in dermatology practices 
likely lies in the personalisation of regimens. Advances 
in genomics and metabolomics have made it possible 
to tailor supplements based on an individual’s genetic 
predisposition, lifestyle, and specific skin needs. 
For instance, patients with a genetic predisposition 
to higher oxidative stress may benefit more from a 
regimen rich in polyphenols and other antioxidants.

Optimising bioavailability
Optimising bioavailability remains a crucial focus in 
the development of nutraceuticals. Research into 
understanding stability, molecular interactions with 
cells and harnessing advanced delivery systems, such 
as nano-encapsulation and slow-release formulations, 
promises to improve the stability and absorption of 
compounds, thereby ensuring patients receive the full 
benefits of their supplements.

Challenges and considerations
Despite their potential, nutraceuticals face several 
challenges:

	¥ Regulatory issues: The nutraceutical industry is 
regulated by standards different from those for 
pharmaceuticals. Compliance with guidelines, 
such as those set by the Therapeutic Goods 
Administration in Australia, is critical to maintaining 
patient safety.

	¥ Quality control: There is a need for third-party 
testing and validation to ensure the quality 

and efficacy of nutraceutical products. Skin 
professionals may have difficulty confidently 
recommending products to their patients without 
stringent quality control.

The role of formulators and brands
Formulators and brands play a pivotal role in 
advancing the nutraceutical industry. Brands that 
base formulations on clinical trials and emphasise 
transparency, clean ingredient sourcing, and rigorous 
third-party testing will be at the forefront of delivering 
high-quality products to dermatologists. This 
collaboration is crucial to ensure that nutraceuticals can 
be integrated into clinical practice safely and effectively.

Essential nutraceuticals for skin health

	¥ NAD boosters coupled with antioxidants: NAD+ 
boosters like nicotinamide riboside and niacinamide 
are essential for maintaining mitochondrial 
health and cellular energy, promoting DNA repair, 
and improving skin function. When paired with 
antioxidants like resveratrol and quercetin, these 
boosters provide comprehensive protection against 
oxidative stress and enhance overall skin resilience.1

	¥ Clinical Data: A double-blind, placebo-controlled 
human trial with 113 participants showed that 
NR supplementation (500mg/day) resulted in a 
90% increase in NAD+ levels after four weeks. 
Resveratrol was also demonstrated in a six-month, 
triple-blind, placebo-controlled study to decrease 
oxidised LDL by 20% and apolipoprotein B by 9.8%, 
indicating cardiovascular benefits and systemic 
anti-inflammatory effects.2,8

	¥ O3FA from algal oil: O3FA (EPA and DHA) are crucial 
in reducing inflammation and improving the skin 
barrier. Algal oil, a sustainable and vegan-friendly 
source, offers benefits similar to traditional fish oil 
without environmental impact.

	¥ Clinical Data: A randomised trial showed that 
supplementation with EPA and DHA reduced 
UV-induced erythema and improved skin hydration 
and barrier function. A separate randomised 
controlled trial showed that DHA supplementation 
from algal oil reduced serum triglyceride levels 
by 26% and lowered cardiovascular disease risk 
factors. A further study demonstrated that EPA 
supplementation significantly improved atopic 
dermatitis symptoms.5

	¥ Collagen peptides: High molecular weight collagen 
is not efficiently absorbed by the body; however, 
hydrolysed collagen peptides are bioavailable 
and stimulate endogenous collagen production, 
promoting skin firmness and elasticity.
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	¥ Clinical Data: Bioactive collagen peptides have 
been shown to support skin elasticity, hydration, 
and firmness. In a controlled study, individuals 
taking bioactive collagen peptides experienced a 
13% increase in skin elasticity after 8 weeks and 
a significant reduction in wrinkle depth.9

	¥ Prebiotics for gut health and the gut-skin axis: 
Prebiotics support the gut microbiome, which 
significantly influences systemic inflammation 
and skin health. A balanced gut microbiome helps 
mitigate inflammatory skin conditions such as 
rosacea and eczema, emphasising the importance 
of including prebiotics in a holistic skincare 
approach.10,11

Conclusions

Nutraceuticals represent a promising frontier in 
dermatology, offering the potential to elevate skin 
health from within significantly. From NAD+ boosters 
that optimise mitochondrial health and combat 
oxidative stress to O3FA for reducing inflammation 
and collagen peptides for improving skin firmness and 
elasticity, these compounds provide potent benefits for 
preventive and corrective skin treatments.

As skin professionals continue to explore integrating 
nutraceuticals into their clinical practice, the 
importance of ongoing research cannot be overstated. 
Collaboration between biochemists, cosmetic chemists, 
and industry professionals will be crucial in advancing 
the development of scientifically validated bioavailable 
formulations that can transform the aesthetics and 
dermatological landscape. Nutraceuticals are poised 
to revolutionise how we approach the future of skin 
health by bridging the gap between internal health and 
external treatments.
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